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(71) We, E. I. Du Pont db Nbmoubj 
ahd Company, a Corporation organised and 
****in][ under the laws of the State of 
Delaware, United Sates of America, located 

5 at Wilmington, State of Delaware, United 
States of America, do hereby declare the 
invention for which we pray that a patent may 
be granted to us and the method by whicn 
it is to be performed to be particularly des- 

10 cribed in and by the following statement: — 
This invention relates to a laminar film 
structure. 

Extensible transparent film is widely used 
for p* r **g* n g- and particularly for wrapping 

15 of foodstuffs such as meat. To be used in 
currently available packaging machinery, how- 
every, such film must have a relatively low 
coefficient of friction. Generally, those trans- 
parent films having relatively high elastomeric 

20 properties are characterized by poor surface 
slip or tacky surfaces, while films having good 
surface slip tend to have relatively low ex- 
tensibility. Attempts have previously been 
made to take advantage of the desirable 

25 qualities of two or more different films by 
lamination. These attempts have been un- 
successful, however, since such structures have 
heretofore exhibited a tendency to de laminate 
upon stretching, making them unsuitable for 

30 moat packaging operations. 

The present invention provides film struc- 
tures which combine relatively high extent! - 
bility with good surface slip. Specifically, the 
present invention provides a laminar film 

35 structure comprising an inner layer of elasto- 
meric polymer and two outer layers of poly- 
meric resin, the outer layers each having an 



extensibility equal to at least 50% of the 
extensibility of the inner layer, at least one 
of the outer layers having a coefficient of 40 
friction to metal of leas than 030. 

The materials which are used in the manu- 
facture of the laminated structurca of the 
present invention must be combined with 
regard to their extensibility as indicated above, 45 
more elastic core materials requiring mote 
elastic materials for the outer layers. Materials 
which can be used for the inner layer of these 
structures generally are elastomers which 
have an extensibility of greater than 400% 50 
and include, for example, natural and 
synthetic rubbers such a* M yrcne-buadiene 
polymers, ethylene-propylene copolymers and 
terpolymers; polyurethane; chlorinated rub- 
ber, reclaimed rubber; cyclixed rubber; rub- 55 
ber hydrochloride; polyisobutylene; iso- 
butylene isoprenc copolymers; polyisoprenc; 
polychloroprene; polybutadiene; copolymers 
of butadiene or isoprenc with styrcne or 
avrytonitrile; and copolymers of propylene 60 
and ethylene with other unsaturated com- 
pounds such as hexene and hexadiene. 

Polymeric resins which can be used in the 
outer layers of the laminar structure must 
have an extensibility of at least 50% of the 65 
particular inner layer used, that is, above 
about 200%. It is also preferred that the 
polymeric resin be heat scalable, to facilitate 
packaging by usual techniques. Polymeric 
resins which can be used in the outer layers 70 
include, for example, ethylene-vinyl acetate 
copolymers; ethylene copolymerized with 
alkyl acrylic esters having 1—5 carbon atoms 
In the alkyl group, e.g., methyl acrylate, ethyl 
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•cryk*. butyl aayfctt, tad butyl ae*- 
•cryhu; and ethylene and propyl"* copoly- 
wot. E specially preferred art ethylene co- 
mymen wherein iht com un otn er comprises 
•©out from 25 lo Jjv by weight of iht poly, 
ojtrtc composition. The two outer kym coo 
ot the tame or different, depending on manu- 
facturing convenience end the particular 
physical propeniet detired in the outer layers. 

At lean one outer layer of the Aim struc- 
ture* of the preaent invention has a coefficient 
of friction to metal of Jest than 0 JO. Por 
tome packaging operation, nidi as the wrap- 
ping of bread and meat, it it desirable to 
nave one surface of the laminar structure 
exhibit a coefficient of friction to metal of 
greater than 0.50 and the other leu than 0.50 
so that one surface of the film will ding to 
the wrapped article and the other will have 
good suffice slip necessary for the packaging 
apparatus. This coefficient of friction can be 
measured by techniques generally used in the 
an, such at that described in Owens, 8 Journal 
of Applied Science 1465 (1964). 

The desired slip characteristics and other 
physical properties of the outer layer can be 
inherent in the polymeric resin used or the 
resin can be modified by the incorporation 
of additives oenerally used to r or non- 
blocking, noo- fogging, and slip chai ditties. 
For example, the addition of additives such 
as N^N'-dioctaykdipamide, calcium ttearate, 
glycerol m onottcarate, glyceryl distearate, 
erucamidc, oleamide, N-ofcyl pahnittmide or 
tilica to various copo lym ers often improves 
the non-blocking non-fogging, and slip 
chart ctrritria of many of the polymeric retina 
indicated above. These additives generally 
co ny b e leu than 5% and usually about from 
1 — 2% by weight of the polymeric resin. 

One combination of cJaitomeric polymer 
and polymeric resin which has been found to 
be particularly satisfactory in the laminated 
structures of the present invention comprises 
outer layers of cthyiene-vinyl acetate copoly- 
mer comprising about 28% by weight vinyl 
acetate and an inner layer of styrcne-buudiene 
rubber. 

The laminated structures of the present 
invention can be produced by any of the usual 
extrusion techniques depending on the com* 
patibility of the particular melt characteristics 
of the components. The three-ply structure 
can be prepared by extrusion lamination 
wherein the outer layers arc preformed films 
and the clastomeric inner layer is extruded 
between them by a suitable melt laminating 
apparatus; or one of the outer layers can be 
preformed and the remaining layers applied 
by extrusion, lamination, or melt coating. It 
ii generally most economical, however, to co* 
extrude the three-ply structure timultaneously 
through a three-ply extrusion die of the type 
generally used in the art. 

The particular thickness of the individual 



films of ttst stmewt b tsot • critical 
of the present favtstioo. H owev er , to obtain 
maiimum tlotfomsrlc character for the ftaaaJ- 
na tod structure, the laser layer should be 
thldter data tho combined outer lever*. It It W 
preferred that the combined dticKoeatea of 
the two outar kym oooatitutt ao more than 
one* third of the total tfefdtncss of the three- 
ply structure. For example, a Aha structure In 
which the Inner: outer layer thickness ratio is 1 
about 7:3 it found to give especially good 
clastomeric per formance, The outer layers 
may be of the same or different thickness 
However, the thickness of each outer layer 
should not be leas than 0.15 mil 10 

In the following examples, which illustrate 
specific embodiments of the preaent i n v en tion, 
percentatet are by weight unless otherwise 
indicated. 

Example 1 D5 

A three-ply laminar structure is prepared 
by coextrution of retina through a 3 channel, 
tingle exit slot die at a temperature of 190*C 
The outer layers both are an ethylene/vtnyl 
acetate copolymer comprising 23% vinyl 10 
acetate to which has been added 025% N,N'- 
dioctyladipamide, 2% calcium ttearate and 
0.6%' of glycerol monottcarate, to obtain non- 
blocking, good slip and non-fogging proper* 
ties. The inner layer or core is a styrene/ W 
butadiene rubber commercially available from 
Shell Chemical Go. at Thermolastic (Regis- 
tered Trade Mark) 125." 

The inner core of the resulting ulm has a 
thickness of 1.5 mils and the outer layers are 100 
eadi 0 J mil in thickness. The coefficient of 
friction to metal it 0.40. The extensibility of 
the outer layers is 50% of the inner layer, the 
outer layers being 500% and the inner layer 
being 1000%. Tne film operates well on an 105 
over-wrap machine for the over-wrapping of 
articles. A tamp* oi the film hand wrapped 
around slice* of red meat and heat sealed 
to form the cloture shows excellent color 
retention of the packaged article. 110 

The resistance of the film to fogging it 
determined as follows. A 100 mil beaker is 
filled to within 1/2 inch of the top with 
water at 120*F. A 4"x4~ piece of the test 
film is fastened over the mouth of the beaker 115 
with a rubber band. At the end of one hour 
no evidence of fog or minute droplets of water 
on the inner film surface is observed. 

The blocking performance of the film it 
tested by the following procedure. 15 to 20 130 
sheets of 4"x4" film arc piled in a stack 
front to back. The suck is placed between 
two 4"x4" sheets of chipboard and wrapped 
to form a package in waxed kraft paper. The 
package *t placed on a smooth sheet of metal 129 
at least 1/16 in. thick and approximately 
6 in. square. A 4"x4 M lead weight whh a 
smooth face and having a weight of 25 lbs. 
(1.5 lb/sq. in.) Is placed on the package of 



■'•8 



•hem, and the entire assembly is placed in an 
oven maintained at 3S*C for 16 hew The 
P^JjPJof ahem is removed from the oven 

ilr""**? 10 0001 10 temperature. The 
coded package of sheets is unmapped, the 
chipboard removed, and the stack of sheets 
r«ped by thumb and forefinger in the 

Wbed with cart taken to avoid the stack or 
dmurbmt .«» edge. The film is found to 
t musfactory backing performance, in 
that the sucks readily separate into two or 
more groups of sheets. 

Example 2 
Example 1 is repeated except that one of 
the two outer layer resins does not contain 
the additives to provide good slip, non-block- 
ing and non-foggin? performance. One surface 
of the resulting laminar structure shows a 
ccifficient of friction to metal of 0.40 wlterc- 
aa the opposite surface shows a coefficient of 



friction to metal of 1.0. The resulting film 
is found to be well suited for wrapping of 
articles such as meat, bread, and various small 
items in that the wrapping clings effectively 
to the wrapped artide whiie the opposite sur- 
face, having good surface slip, permits effec- 
tive shaping and application of the film on to 
the article being packaged. 

WHAT WE CLALM IS: — 
1. A laminar film stnicture comprising an 
inner layer of an elastomeric polymer and 



two outer layers of polymeric resin, the outer 
layers each having an extensibility equal so 
at least 50% of the extensibility of the inner 
layer, at least one of the outer layers hav- 
ing a coefficient of friction to metal of less 
than 0J0. 

2. A laminar stnicture according to Claim 
I wherein the extensibility of the inner layer 
is at least 400% and the extensibility of the 
outer layers is at least 200%. 

3. A laminar stnicture according to CMm 
1 or Claim 2 wherein the ratio of the thick* 
nesa of the inner layer to the combined outer 
layers is greater man 2:1. 

4. A co-cxtnided film structure according 
to any one of Claims 1 to 3 wherein the inner 
layer comprises styrenc- butadiene rubber and 
the outer layers comprise ethylene* /• yl acetate 
copolymer having a vinyl acetate intent of 
from 25 to 35% by weight. 

5. A laminar film structure having high 
extensibility and surface slip substantially as 



6. A three -plav laminar film structure sub* 
stantially as hereinbefore described in Example 
1 or Example 2. 



For the Applicants. 
CARPMAELS 6x RANSFORO, 
Chartered Patent Anota, 
24 Southampton Buildings, 
Chancery Lane, 
London, W.C2. 
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